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imn^m i ] mimn^^'Am^^Ttrnm c d s - c d 

^-^J C <!: ^ !f#® it -r ^ C D M A ^{fS^CD^^i ^ S > 
[if 2 ] 1 (ZfBSCO CDMA §:fi^M(7>§ 

(cj: y ^t^tLy■c^t^^^Jr'fe^c <t ^i^8t<t-r dm 

[11*31 3 ] lt*]l 1 lCfB«<7) CDMA 

■C WffitJtr -5, C <h: iz J; y f» -c ^ ^ c <t ^ 

<!: ^ ^ C D M A ^(i^M<7) ^fi ^ s > -^^ai (U 

[11*314] iS*3l1 CDCDMAgflggC7)^ii^>r 

^BtfBiiz^i ^-r ^ c «h ^ <!: r ^ c D M A g 

[ft 5 ] iS*]i 1 CD c D M A gfii^ScDgfi^ < 
-r^c DM A^ii^ScDSfl^^ 5 ^^'^gltblH] 

[ii*3l 6 ] H*^ 2 <7> C D M A g<lgga)gfi ^ 



Sftii-^ ^ fe *^ C d^) S i^) ^ ntc^relCD B#FBl:glZ/ \V □ 

lai: -r ^ c D M A gfi^M(7)gfi^ -r ^ 
[ii*3i 7 ] is*]i 2 CD c D M A Sim^mo^m ^ ^ 

^> h >7t<;u^5iJ COB# r^lS ^ *D ;^ B#r^ tz It^Q-T ^ lg 

/Uuv hv>7f:;Kzmf ^l£ifei^-^$-lsiS-r^m2 

i5ifim 1 CD y ^ 'J j$ ct xsmum z<o^=E^jf}^p> s^m-^ 

/Uav hv>/1-:;KD»-^lcjS:i:T«afStSIIScDaj:^f 

t^fz-DX mmiiumr ^mmum-^m t . 

fz. s>ii^t}^ci^m^h,tifzmm\f^<D^Kmmf3<^-<xm 
i^btt^^T?. mfiami fcc^;l/H^lBm2CD>^^g^^>r 
^ > y ^ -r ^> -y: Jtf t> y L IS ^ aj -r Sij » * 3 ^ •< 

^McD^fl^ ^ = >^*«iai[BlKo 

[m*« 8 ] if 2 (D C D M A Sfi^MCDSfl^ -f 

Smfi-^- ^ & ^ i: t>*Lfc^FBlcoB#rBl:^lz/ ^-r p 

-J hiy>7f^)UMma>^m3:^mxtz^mtz\fmm^^m 

H5IHffiife¥®r*fi£tk^^xfc/WP*:; h i>>7tC;^^fS^tf 
MIBm 1 CD^ ^ U fc<^ t/S5ISm 2 (D> ^ 'J ;t)^ t)g(lfi-^ 

iJIBmi cDy^'jlc§S$H^gfHi-^lc/'?>r P'v hv 

fc. feb?b^l:i6^66^nfcfflrB1l^cD^ss^iB^/)<-r-<r* 
Af)t>n^^T% firismi fccfci;H?riEm2cD>^'j^^-f 
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^ EFBl-elSff -r c (t ^ <!: -r ^ c D M A ^^iSSM 

[000 1 ] 

*#l^itSffitk»-^»i!l^7ctflgg (DS-CDMA) 
[0 0 0 2] 

fgSt (CDMA) :^5e^ffll^/c•xv^;^Sil}mmlS ■ » 

^ (T I A I S 9 5) A<^t>tlrL^^o T I A (Tele 
communication Industry Association) i3< ^ 9 9 4^5 
Riz "Mobile Station-Base Station Compatibility St 
andard for Dual -Mode Wideband Spread Spectrum Cell 
ular System PN-3421 <hii LT^^r Lfc^^^tt«ST 
I A/E I A/ I S (INTERIM STANDARD) -9 6-A(D 

[0003] I S-9 S-ACDTyiUI^ (*±fe^-^il) 

^A't-;!/ (TCH) [cijn^r. ^iffiTr^ij|^;i^Tl^?^l^ 
^fi/WD'v h^-\'^>>fu (PLCH) ;b<itg£W?ii^a:^ 

Eb/No (1 h^fcl-JCDfi-^-mz^jt^ 1 H z^fcU 

^cDftwm*oit) cot<t-eSfi^?^s>>7'^?*^L>iit 

^^;ucDg![^3at>$?^j:(ttLli^i:t>?iU^fcd^. 1 Sifeg^fc 

[0 0 0 4] I S-9 5-A(7)±y [EliS (^idg^S* 

(6 4-a r y) UStW^T'^P <i: 4 fgitlfffiifc^ ffl^ 
^t?t^fc^iB:^^;!)<^ffl$^^rL^^o 6 4-a r ymS£ 

?r^^ffli^'S::<tizj:y. bpsk. opsKmtit^ 



m^^mmLximmikmzi^'t^'^itm^^i^zt. 

[0005] I S-9 5- AO±^^7cl±. ^v:^U— 
hi, 2288Mcps. e*yh K 9 . 6 k b p 

V hU-h. 5^'V3^U-h^l^'S<<!:t,5-'1 0<gigjg 

liiS< L^i:(t^x(^?^t^*r. I S-9 5-A-r?(ia^?:i:*N 

'ofzmm^.t^xx^xi^^o 
[0 0 0 6] t*5ScD^{i^>r s>^*^ai:^3^ (5^^v::^i^ 

^) m^\i. mmsm (AndrewJ. Viterbi "P 
rinciple of Spread Spectrum Communication" 199 
5^4^^fT. ^3m. 3 g^-vJ'-e 6^— v?) ICIB 

^nfcii-^o^-f s>>:7-a)fflffi(i2^pgr'tT*^n^o -r 

[GO 0 7] iJDffll^^tiS (+^-5^) 
^mm^m^^^x. sm^-r s>y*i/2 5^-y:/FBi 
[GO 0 8] mmi^m ch^^y^^v^) lir— y-- u 

^ h ■ — h (ear I y— late gate) fe-S* 

LMi7^< u>r • □ ■ ;u— :^ (D L L) (tBfi^tt'&:& 
[0 0 0 9] ±m^mmmm&ts.^if^m^m<o:^m^ 

h^*v^>^*^tg^ii*DLtc:S;iA<. ^#|f^5|i4-3 4 7 
9 4 4#^alcI^i^3F4^rL^^o L /)^ L J^cC ;!)< ^ . 
^fS)f*fi±I5##:S:m<7>:^}£<tl^-T'fey. is 

-9 5-AlZfc(t^WS^P3i-r^tCD-ei*?^t^ 
[O O 1 o] 

[^0^;t>^fi?*Lc*:5i:t-^SM] »^^i»I#7cfg^ (C 
DMA) ;^^liv;u^/<xaM^fl&ofc/^xy-r^<— V 

^< (RAKE) . ■\zji^m^xitm^a>^^mtmm't 

C i: iCi: y . l^«^Z1aL^E b /-N o "efilf^D^n^^ 

jSSt- ^SfiA<-c ^ ^ <t l^ 5 ^mt<&^o 
[oo 1 1 ] — CDMA:;^^r*ii^*y 
3!)<#o*>y i:|H|S8Lrl^^fL^<l:±<S^tr*#^ft^o t# 
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[0 0 12] m 1 <7>Ppis^ii. ^m^-( 

[0 0 1 3] -ecDMi 1 v'>7t-0u«iroffilHt 

JEf-5ta)CD. Tc-^cDffilltf— ^7*</jN$ <iELt^e— 
gitli-r -2) C i: liit L LNA> 

[00 1 4] ■t®5B2<0S4(i. mu^ 

- A<iE L L T'' D :? T-r ;K7> t°— ^ i: A> <i -r L t 

[00 1 5] mzmmMmi. mm-fo-PT^j\y<r)if— 

mnt<^^ 1 3tE ^ <!: U^ 7 r- 36 ^ o 

[oo 1 6] ^<7>ssi*. «t*:^SCT-(i. i^mm.a:>m.-n 
*«iSi±2^;1l^ {.=nmMMW) ^#t;fci6, SJ^ti 
^fflL^r. ga:/p•7T'^;^^p«^^f■r•5c:i:(i■c#^^l,^ 

fcif)r*fei>„ LfcA^c-C. ^toJ:3i:-rSfg)tt?MSB$ 
^ ^ ^ f. ^KllcfflgafiS ^tl-g: L 'EC l+*Lli /j: f, A^ 

[oo 1 7] msOTBas^li. --N— K'l7iT^^A<:*:# 

[0 0 181 -^rossi*. DDW^-f H^-yjia. H^*< 

•;U-3f: DLL) a>2«sroiH)iSA<j£5>M-c-fe-3fcfcto 

[0 0 19] ^HSft. *S|B^(D^S(±. ^-^^fl^ST 
^•trX (CDMA) :^^^^fflLfc^li)aS^->XirAIC 

fca^T, ^SL^E b/N oHSi^r-, sa::^o 7 T -T 
)ta<. AN-D. Jtt^w>n^L^l+^Mr-;giI(c*to-i)^,^: 
A<-e#-scDMAg<tasrogft^'f 5 >-5f1^thlHiK$ 
a^L. cDMAg(igarogfto°pa*(S]±L, a^o>n 

^ISMf ^ C i: ^ HTtE t -r * C i: (- & -S o 
[0 0 2 0] 

ti!i^-l-5}-aiJ^5c|gigi (DS-CDMA) ^SC5fflL^fci^ 
i!lJHivXT-A|zfflL\C,tu-5) C DM AgltggroSft^' 



fflSfflg|«#m*^ai*-ri)2Fl£i1b^®<t. fliB^tSUb 

ta LfcB#a)^-< 5 >'9'*ttriec DM AgiiSMa)g<s5» 

[002 1] *flB«r'(i. g<t<l#i:«!!a->>?H;u*^t) 

[o o 2 2] ms.mmiims:mm^<D^i&m^i^tfsi)^h> 
<s ^/<;KD^S!)lc#5^a^^^^fl5^SlA<)lL^„ 

[O O 2 3] 

[0 0 2 4] gll (4*fiBa(7>mi<r>|l!£^J(Zj:^CDM 

A sfi^s<DS<i 5 > -jf eitii iHiK ^ s^-r ^ □ ^ s 

[0 0 2 5] Sl^#fi8LT. croc DMA Stl^Sro 

#si-^si-rsA/'D^)ftsi o 1 1. -^mmmz'T 

V ^« s t Btftirofi^^fij <t rofflsffigi ^ t> 

Hi 02i:, ^JlJfflSHl 0 2CDai:>3<t^R^A/DS 

o 1 ro-y-v::'"'; >^7•a36iS[J;yj$L^S3S^i!ST-y■> 

:^'J >-yLIt-r-f ^^itKU— V3 ^r^H-JU^ 1 O 3 

-i >^7\iiy—'>B>y-f)U'i> 1 o 3-r?i^->:^y >^*'lis 
^*tfc*aSffllHi^ro«;^jp^^tf)4«:^fi-^9Ji 0 4 
i:. fflSffilHi#S*p^ffilSa)JS^i-*of=-or5FJ*Hb 
■r-S^ta^bSBI OSi. JptSHbSPI O 5 led; y JFK) -lb $ 
*tfc^iSffiM1i-^a:'3proe— > Popt S^to, gig's 
5>yropt ^^^-r^tf— ?^aiSi5l O 6 t 

j:y^)5e$n'S. 

[0 0 2 6] ms:mm^it^mt^mi^mti^i&^-t^tz 

tb. iSSs o— ;u:j-^:7T<7^( = 1 o~50%roU'rX 
i2lS{i<i^<D)aS[St^jiEi|iSi±^->:?u-h(Di . 1 
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5fg(z»$^bnrl^^o Ltzt<^x. mm^m 

[0 0 2 7] ±SH1^">7^U >-:/ffl;Sgfe(i*^BJcD 

[0028] m2itmi<DCOW\A ^{l^aTb^^ilfl-^ 

tLx^m^^^mm^RUWLn^^<Dy:t-^-j 
jF-r^>r A^A'— hr-fe^o 
[0 0 2 9] m^JSLlfm2^mmLx. ^mm-^itLi^ 

>/1^;U^ 1 XP *v UrS-XP ^> hCD5feSll3N p i>> 
7K;K7)/Wp*:/ hi^>7t^;b (PL: ES^iff-^-) ;{}<}fA^ 

[0 0 so] ^^ijfflgasii o2fi. TieasfztsoTis 

nXP^y hfCfcMt^^aSlBlifilR n (r) ^im^^o 
[003 1] mnXP^> hlZfctt^KE^fi-^^^IJ^ P n 

( i ) . m^m^o^^N = Np xhA^^zf^ ^mm^ 
t. 

R n ( r ) = I i=0 --N-l S (2-L-M-n + 2- i 
+ r) Xconj (Pn (i) ) 
r = rmin ~ r max 

fztzL. con j ( ) ^^Sm^^g^^LTl^^c 
[0 0 3 2] tlSfflg8^*Ar)^gilffiSTw= zrmin - 
rmax (i. ^^R.(DJi'^{zLX»:m^^Ztti<X^^o -t^U 

a I * fc b i: ^ <!: CD ^ 5 > -e ^ It -r :M * cfc L N ;ti ^ 1 5 1 S 

^HEvXt'A (^J^IS 1 MH 2 OMH z) TMii^lb 



HTwOS/hfilrmin (±^MilIl= O <t LTgSl^fflSCD 
c 1^ gp cDiliS + V - V > ^ Jip ^ ft ;t)^ e, * i^) 

yj^ixmi^immT y^^dkob^z titx*^tJ:l^f)<^ i^mm 
^^^TL. <?o-j^^mi^miz^mx^tzmt. 
izi^mm^'S:mmLtzmm\zm^-t^ z t ti^ss^x^, 

[0 0 3 3] -r v3 >:7^;u^ i o 3ii. m 

tj. t'Dtmj^m^o>Mi^mmm^nn-r^t<Dx& 
t^m-x^i>^'< ^xf^ihr^. ^fk^^itizjtcx 

[0034] ^j^i^. ^ yB^vr^mmrQ^-K^mm.^ 
*^^:>^ii^(coL^T^3^#ffBLTi5£B^■r>5)o '^mvm 

m O 2;^)^t)ai:^3$+t^ 1 /2^^v::^fBlPB(0fflSffigafii 
(^3(D (a) ) COrBllC^tt^+LSfiCDO^tiALT. 

(b) ) o z<J>^y%^v'^:^fmi(r>lk3\\^±vV^t^m 
'.m.-=-^v^\^~v-<J>*&^M^-:) ^ )\^^ (LPF) ^ii 
-r C <t (z cfc y . 1 / 8 5^ 3f rel^f c ^ > ^ tK U— V a > 

inm) ^Mz^-K^m^m^mhztt^x^^ mz 

<7> (c) ) o LP F(7>>r>/^;UXItf;:gli. #»j^l^TIS§t 
[0 0 3 5] 

h (i)=sin (27r - ix^8)/(27r - i/8) 

^SAMt^C«tlZcfc»'J± 1 ^^>7^-±8^'v7^^JtTtT 
*»«)or. F I R:7-<;u4iT'IISLTtPplS>5:i^o 
1^. ±2^^>:^T'fT*»^^fcii^. F .1 R^>r;u^(D^ 
'v::^afii6 ( (8+#->::f;u/^^v::^) xa^^^-:/) t 

o <!:^:);!)^orL^^<7)T% 1 ■9->::^;KDtli:^ ^tt^-T 

[0036] ^4*:^^(7)c}:3l3. ^ >^7KU— v-a 
^;u^^ffii^-r. 1 /8^'v::^?lJt'T?*ssffiB8**i6fc 
<!:-r^<t. y N = N p xMtHi 

ti^^tt§:-ri>(7>ii4-bK>:/;ufci [Hir-fe*-;. ?iya)3 
lHl(i±I5a>iiy. 8[Hl(DSifp-e^*-t±i>C<!:A<T^^o 

(NpXM+3x8) /'4 = N p xM/44-6[Hl-C:fe 

[0 0 3 7] xp*y hrelT^li. iiS. gfifi-^(7){4ffi;E)< 
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[0 0 3 8] ^i^itltm^\ZJi^{iP,'0^. :7x-v> 

i>o ¥*S^b«i^(i-SXP^> KSES(3::fD^>^^bL-C¥ 

[0039] HnXP^V hlZfclNT. MlSrlC^f 
Pn (r) =Rn (r) xconj (Rn (r)) 

fcMt^. il]^rlc^-r'g)¥l^ibffiSfflSm:^Pave n 
(r) li 

Pave n ( r ) = A ■ Pave n (r) + (1— A) 'P 

n (r) 

!7^ajlil^l o 6li. ^t^^bffi5:^ggim:'3Pave n 
(D ;b<g:^ffl^<!:^il]SB#FB^z:opt ^^i^-So t^-^ 

fc-Sii^. e—' i74tailHlSSi oeiiRAKE^^rv^r- 
[0 0 4 0] m^itm^ (D^m^m^^ o2(D-m<Dy 

[0 04 1] ^2$#,^Lr. ^^njfflglfgl 0 2fi. ^ 

[0 0 4 2] -7*:/^ K:7^;u^ 2 o 1 (i/^-Y p-v h v> 

[0 0 4 3] mmm^2 o 2\t&h>ii^cisb^isb^tifzm 

[0 0 4 4] SSIiHl (D^^tJ^IIIS 1 O 2C7)S!JCD^J^ 

[0 0 4 5] ms^^mLx. ^mnm^^ ozit. 

V JUSfifi-^ s S fe ;^)^ i: i^^i^) t> *tf::Si^® HC08$ 
m^\zjUuv hv>7K;K7)i v>7K;uB#Ffl:g^jbD^fc 



p<^'J30 1«i:. S 1 CO^^ 'J 3 0 1 CD/^^ UJUttJ^^ 

3 O 2 AD^S3 O 3 <b:pi ^'J 3 O 4^il^. 
S?tLfc7^v?^;uS:<ttl-^^«gfe(7)/\V P^> hv>7K;Kr 
*:>fcyiHl4BJtiDS-r^lH|fflJtiDS:SP3 0 6*1:. i^lti^iPSStt 

^ ^ugfiit-^ <t ffiUt^f -^(T) ^ ^ fc A^ i: 4^ 

^(ft^tLfciiiSteHl^Tw-e*i^^ffll3S3 O 5i:^* 
[0046] ®^CDfci6. rmin =0. rmax =2M- 

1 (M^*v::'*= 1 v>7K;uBtPsi) <tffi^Lr^5(D^^ij 

ffi^^l O 2C/)i^Jf^lCOL^TmBJ-t^o 
[0 0 4 7] CCOii^, mi CO>^g 3 O 1(7)+l--rXli 
4M<t?'c»:>5>o ccDm 1 cD;>i^'J 3 0 1 fi 1 i>>7t-:;u0#^T 

Lfzt^-oX. Hn XP hCOmmH- 1 #g (m=0'-N 
p-1) (Dv^Vyf^jUc^i^^^^Tv^^uStHl-^^gfi 
Ltr^. mi 3 o 1 (i4M-9->::f;KDirv^;u 

S (2-L-M-n + 2- M- mH-i) ; 1=0 — 41^1 
- 1 

[0 0 4 8] i£^ISIeIK3 o 2fi±tB4M-t>->:^;ucD-r 

'<TIZ. mnXP ^> h<7)mm#gCD/^^P*V hi>>7K;U 
PL (m) (7)^m*i^lS^SHt^o 
[0 0 4 9] (^*iiia^§§3 O 6li. iS^iSlH]lK3 O 2A^ 
^tli:ti^tt^4M-9->::^;KD^^^ N pii(0^/W p *y 

[0 0 5 0] f^^S^IQ^^tLyr 4M+»->7^;ni 
S ave n ( i ) =1 tn=0 — Np-1 S ( 2 ■ L • M ■ n H- 2 
■ M • mH- i ) X c o n J (PL (m) ) ; 
i =0 — 4M- 1 

mmmsositmmmmmm^titzm'^saye ci) : 

i =0'-4M- 1 <b:, iStJt:S^-^^5iJc (i) ; 1=0- 

M- 1 (Dfgsfflnsiis^BtrBir = o-2M- 1 (;>ffiH-e 

f+g-r^o ■r^^ci:*^*). llSffigiRn (r) \t. 

R n ( r ) = Z i =0 S ave n ( 2 • i 4- r ) x c 

o n j ( c ( i ) ) 

iU±. r = 0-2M- 1 (DffiH-CtiS^g||^^A^^O(^ 
^■r^mfPiUmsai*. 4MxNp + 2M2 [5]i:;^^-ij, 
4$lz/WP':/ hv>7t-:;ugftN pt3<:Ktl^t^. m^MW- 

[ o o 5 1 ] ^ 6 li^ 1 o^m^mm ^ o 2 (DHl::!5iJc7> 

[0 0 5 2] me^^mLX. CCD^^Jffl^Sl O 2 

H T w CD b#Fb1 S Ic / W P h V > ^ CD ^FbI « ^ Ad 

^frBtFpif£(t^ii-r^micD^^ 'j4o 1 /wp^v 
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y^'j 40 6«!:. mi CO pi ^'j 40 1 teJ:t;m2a)>^ 

'J 4 0 6A^b7^v^;u^^i^i-^sfcci::l/ffif^?F■^Si^^ 

aiLv>7fOU${DffiS*ag|^*A6^fflllS4 0 2 /n" 
p^v Kv>/1?;up Lco:^-^lzj;t:i:rfflHg4 o 2(7>ai 

Jt)nS-r^l^ffij!]PS:gP4 o 4<h:. |g i cop« ^ 'J 4 o i 

mi (O^^u 40 1 fcj;D:m2oy^g 4 o 
6 )b^^, ^ s -r t>i±^f y ii L^^tb-r®]® 

[00 5 3] ^7fi^i (^>lk¥mm^^ o 2(0tecDffij^ 

[0 0 5 4] ^7^#,^LT. C(7)^^iJfflgaSSl 0 2 

^fcSrBlfc*ltg«f (Opt^'J 5 O 1 /^-fP'v 
ffiifeass o 4-effiift^ixtc/WP'> K i>>/-K;u^IB1S-r 

^m2(7)>^'J 5 O 5(h. mi CDpt^'J 5 O 1 fccfcl/m 
2(Dpt^ 'J 5 O 5A^t>T^v^^;U^fifi#SfcJ:i;S^ijE^f 

P^5 0 2<b. mi COy^'J 5 O 1 fZ#S^n'&7=^V^ 

mmmr ys;m<r>m^mmt<i-^xmibib^^^v. mi 

(7>p«^ U 5 O 1 teJ::l/m2C0;»t^'J 505;!)\b^'<S> 

[0 0 5 5] ^6^ocfcl/S7 0^^JfflggSl O 2(i. 4^ 
l:^fifctfe^-^7b</^-f P^y hv>7H;n v>7K;u^rBmicJ± 
-crSLMi^ (l^+:)f4>^P>^=i- Kdcfc-SitSffiti) 

3Ra>gMT*&^tiSfflli^^J5*it)^t£it?:i:t>(S. 117 

[0 0 5 6] '^\zm7<Dmmmm^ o 2coiftf^icoL\ 

[0 0 5 7] IEl8(i^7C7)S^iJtlPf|1 0 2<7)iSf^^^ 

[005 8] ^7 2^i>ri^8^#BSLr. micoy^us 



O 1 fc<:tl/m2C0p«^U 5 O 5lC(iy^>f P^v h->>7t^;U 

(cffl^-r^7^v^;ugfifi#fc<ti;/Wp^y hv-^TfC;!. 

8X'it^m^5 O 2(i3 2<iC7)iijlB#FBllZ^L/\'^U;U 

m^mmL. s®^^:^ils^^^"rttl^cfcl^o 3 2fi 

4M/3 2[Hli^yilLTSfHl-^fccfcl/ffitfe$ttfc/W 
P^y hv->;fC;i.^^J^>^ij;b>b^^aiL. ffigl;-^^^ 
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